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(57) Abstract: A process in which a heterocyclic alcohol is oxidized to produce a heterocyclic aldehyde with high selectivity in 
high yield. The process comprises reacting a heterocyclic compound having per molecule at least one hydroxymethyl group bonded 
to a carbon atom of the heterocycle with a hypohalogenous acid salt in the presence of a base to oxidize the hydroxymethyl group 
to thereby produce the corresponding heterocyclic aldehyde, wherein the reaction is conducted in the presence of a 2,2,6,6-tetram- 
ethylpiperidin-l-oxyl derivative having per molecule two or more 2,2,6,6-tetramethylpiperidin-l-oxyl-4-yl groups. 
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fftU<fil~2(Z)It^5, (1 1) ©JMfc0!!£bTte, fll* 

TM5tT#^), -HjgS: (11) *©Q#l~2©fc^»&#tf5££j&*T 

(12) ^>^xux'J 1 — ;P£^>i£>x;i/7fr:=Jl/#nu H 
§H^$"&fe2, 2-tfx (^>if>x;i/^n;i/^v^^;i/) -l, 3 

, 6, 6-^h^^^;vtf^u> ? >- 1 -^^;i/07;w*u^Jitt*s 

fcf, 3§r#J5j|*Mfc*i?i, JMfrHsKfl;**, IBStsfcBMfcsK*, ^ffiSt^Waib^ 

mtftKifi* wiuxu h-;n o oaM&^LTjisri o~i o 

0 0 OaSSB, £P£b<tel 0 0-2 0 0 0S*g&T&£o 
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o~5 om§. £owp B m> K^umz^-x^^n^ti^ 

2, 2-tfx (^>^>x;i/^n;i/^->^^;W -l, 3-^d/\ o >- 

;l/ S^>i£>X;l/^-h£4-fcFD^>-2, 2, 6, 6- 
0^^b7K^<hbT^ n-^-y-X n-'V/^X n 

2, 2-tfx (^>^f>x;i/^n;i/^i/^^;w) -l, 3-7° 
D/^yt-^ ^>if>x;i/^-M o oltm:»ttlti 0 

~5 0 0 0 0SS^ ^^L<«10 0~5 0 0 0ltrai>. 4-k 
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, 6, 6 - f h 7^^kX'J l 1 tJWl^UT, mft 

1-30 L < 1-3 tjl'fffltS. 

it^m (12) ©«jt&mis-rst», mfc^«tt#x#&T, 
Ktfsmz.m.m. mm&i±&fr, mw^vm^. 4-tHa^>-2, 2 
, 6, 6-^h^5p;i/tr^u^>- 1 -^^j&sat&jSfTfs. 4- 

tHn^>-2, 2, 6, 6— xh^^^;vtf^U^>- i-^>-;kd 

sjsi^ratt, K^miz^-DX^-^n^. it 105)- lost 

-€-<£>^ 2, 2-tfx (^>if>7,;^-;i/^v^^;w - 1, 3- 

ft^#J (13) fc^liT— jK^ (13) 4"OrSlO~1 0 0 0 <£>S£fc 
T&D> lftK«10~10 (XBfiEifcTfcS. fl^to (13) fct, 75* 
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tt&W (14) C^THRA (14) *©sii2~l OOOOltt 
fct), £?SL<«1 0~2 0 0©!S8c , T?&*. (1 4) ^U-> 

4-7=7-2, 2, 6, 6-7 : -h^^^tf^U> ? >-l-^ 

itLT^l n-^+i->, n-^\^>> n-:*^>3§&#, BM^M 
ikymtVTte. ->^n^\^rit>, v^d^^>, v-^o'V/^^jG* 

ifi. OfiSCTttMl 0-1 0 0 0 Oii^, 

<«ioo~iooo mmffi~c$>z>o 
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2, 2'-7Vfc!*- 2, h U^^TV^a^-^ 

^>y^;wN°-^-tM h\ ^u;vA°-:t^+K tfx (4- 

mzttLT, If 0. 0 1-5 011^ ^L<»0. l~10lig|5 

i o^~2 4&fmMm~e$>z>o fcmmz, mm*, mmvrcm^^u 

H-/-2, 2, 6, 6-^h^*9MHf^U^>- 1 -3r3risMk&m<D 

T^y-2, 2, 6, 6-5=-h^^^tf^U^>- 1 -ttz/JVWmM 
4-T5/-2, 2, 6, 6 —5r h^^VfcWJ 1 -^^V 

;u, $?^u<«i~3 ; &;i'-eab§o 
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, 6, 6 -^h^^^;Vtf^U> ? >- 1 -ttzs)V&i£&fr* WfrTZo 

^u<a5o~ioora§o Kjfoum, 4-75 

y-2, 2, 6, -6-xh7^?-;i/tf^u^>- 

M (15) fc&ViT— ^ (15) ff©ttt2~1 0 0 0©ItT 
$>D, £?£b<tel 0-10 OWltT^S. (15) H 2 — f 

/Sfctt#U7-ft, 4-tHD+5/-2, 2, 6, 6 h^pWHf 

turn ^>if>, b;wx>, 3^>i/>^\ iiij»^Kft:**tbT«, 

JgJ^drh>£bTfc*7-feh>» ^^;i/X^;i/^rh>, ;*3MI^D 

;i/^^;p^rh>, >*x^;i^b>, y?u\i)V*rV>* *j<iv*7u\±)\,>r 
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y-7-io ommm^MVTmm o~i o o o ofi*§i$. $?£b<te 

1 0 0-1 0 0 OlMTfe§. 

2, 2'-T x /b*X-2, 4-^^^;Wtl/D— hU^^T^ma-a-Pi 

^>\Af ;wt— b\ ^ u h\ ifx (4- 

ssro. 0 i~5 oa*gp, $f*b<»o. i~ioii^ 

^OT©?^-ra5n^v^ 0 Mj£W*m, m-s-HB^ja, R«^#^ck 
ot^^n-s^, ®3ti o^~2 4mmnmx^^>o Ri6mz> mxu, 

•7-t4-kFD^>-2, 2, 6, 6— xb^^^Vtf^U^^-l- 
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4-kFD^>-2, 2, 6, 6-'rh?*9-)\'W)5»-l-tt 

i*R*»fc2-' r y^T^-hx^;v^^^u v— ym&fo. mm, mum, 

4-tHP^>-2, 2, 6, 6— x-h7*3\H'tWJ5»- 1 -r*^ 

ofsv^«T$>n^^^ $F£b<«5 o~i o otct&^o ^jfSf^ra 

;i/tf^'J> ? >- 1 -t+'>JHII#©ftffllli, 2, 2, 6, 

^^;ptr^u> ? >- i-^5/;v«iin*3&«4HF»f»fc#-r*2, 2, 6, 6 
-xh^^tf^uv^- 1 -^->;i/-4 — r;i/S(cm^bT, mm 

oi~o. l^i/r&s., 
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I«I^7Jl/n-;Wt5 k KD^ MO 1 t;H^l/T 0 

. 5~i o^k $f?£b<tei~i. s^vommiflM^^. 

i0pH^8~12, 0?3=L<fctpH/&*9~l 0 ^:^6<k5IIfflV^^ 

3d, x^Mi/x-^k -f y:7nhf;px— 7\>W3«ktf t e r t-^;v^^ 
;i/x-5 t ;i^©x-5 i ;u«M^t»Kx^;^©iigifrBlx^5 i ;i^^vf 

(7) ~ (15) ©2, 2, 6, 6--T-h^^^;i/tf^U> ? >'- 1 

-^^ft^^ffl-rs©^ ^j^rm©^^^ e> 5it<t 
D^ne>2, 2, 6, 6-T-h7^^;i/tf^u> ? >- i -^s^MBfiiH* 
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&MXLO&MW&> i^7;p3-JH:^UT0. 0 5-0. 5^*, 
£F£L<teO. 1-0. 2^»-?&&„ £4»7>^~tf AifcOHifc 

fil^7;^-;nitg»LT0. 0 0 1-0. 511^, 

»^v<\to. oi-o. imm^T&Zo 

*&m<D2, 2, 6, 6-^h7^^;nf^u^>- 1 -^^mbi* 

IS^iW^ti^- 1 o~5 ot, 

iE/NDy>HWtt©*»*** 0 . 5-2 4P#|irT?»rFbfca*e>KJ&£ii\ tfl 
T^T^Kfi^^O. 5~10Wjtl/«S^t5, z<D£.o 
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i it^m o) omm 

mMl 0 0 0m 1 <DKJfc$&\Z, Chimassorb 944LD GffiiR£, ■ 7*1 
•>t'Jf^--ir5*^m ^12 0 0 0-3 1 0 0) 1 0 0. 0 
g (0. 17^) , fh7tFD77>3 0 0. 0 g43£l£7-fe h~ h 
UJI/2 0 0. 0g§ttM> 5 0tfc#fibfc. jfciv? 3 5 %3MMfc** 
10 0. Og (1. 0 3^) *1«HB^W-T»TU 50~55ttl 
5 l$|WEJ&3*fc. $ £> 3 5 XfflK^** 3 3. 3 g ( 0 . 34tJl/ 

^5 < c©tki4 5o. og+tsru ffimm&mftivtc nznt^m 

ft^Tth^hUJl/T^b, ftftbt Chimassorb 944LD *sftS2, 

MtAtfc2, 2, 6, 6-7^h^^^;i/tf^U> ? >-l-^v'^BI 
aS#, T&fc'S, \Y&*fa (9) ^*3ViTn=3~5 (Dtt&Wb (ETF* PI 
POi:^5. ) 8 8. 1 g£#fc„ #&n&P I PO^^OMb 
rc£Z\%, ^'>7^JM^8 4. 

§il0 0mloa&SlC, ^'J^W^'JI/-M2. Og (8 
4mmol) , h;i/X>4 8. Og, *Atfa, a' -TVtt'fVtt 
p-hU;W0. 0 6g*tfc5i^ g*3£ffl&T, M.f£ 8 0 *C KIT 8 PtFeJix 

^>J^W^^Ul/-M^#ll. 2g (W9 3. 5% [^'J^ 
;M^^UW hg*P] , ¥WI2 2 5 0 0) 
###)J 3 (14) OSBS 
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^-#2. OOg (14mmol) , 4-757- 2, 2, 6, Q-y^h? 
^5=-;i/tf^U> ? >- 1 -^4 1 > / ;U2. 41g (14mmol) , N, N- 
i^^?MM75 H6. 6 2g^ttM, S^ffl^T, S^8 Otfc 
T2 01tf H W$tfe o £J»7^, flfffibfe^il^SiJ, 
JB£#£fT^, (14) £3. 78g (iR^8 5. 5% [^U^ 

)V*?2 U , ¥^#^*4 9 6 0 0) #feo 

1 R (KB r) cm" 1 : 3 44 8, 2978, 2937, 1726, 1 
6 6 4, 1 46 6, 1 3 8 9, 1 3 6 3, 1 2 6 9, 1 2 44, 1 1 7 8, 
114 9 

mzntcik-sm a 4) ©ESR^^-h^gii^-ro 

^12 0 0mlOS«. 2 — rVv'T^hX^M^U M 
5. 5 g (10 Omm o 1 ) , h;i/X>7 7. 5 g, a* -7 

ytfx-r y^D- bu;vo. i6g^i±M> sifH^T, sp#fm 

37 U V— hM^-#:8. 7 3g 0K^5 6. 3% [2 — fV^T^hX^;V 

5 -fk^#> (is) comm. 

§12 0 0ml OKMI- ###iJ4T#fe2-^V->T^hX^;i/^ 
^^Uk-h#'J^2 2. 3 2 g (15mmol) , 4-tFn^>- 
2, 2, 6, 6-^h^^^;Vtf^U> ? >- 1 . 4 9 g (4 

4mmo 1) , hUXf^75>0. 7 2 g (7mmo 1 ) , N, N-v> 
^fil/*M75F6 9. 6g^±^, ^*^H^T, tSSSOttt 

2 3B#ra^$.-&^ 0 ^Jfi^&M^ N, N-^?JWA75H3 0 
. OgldDMUM^ 7K3 0 Og^illTU *ff|±Sbfe^^^5 
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sij> m$&&zmi£fflik&ft^ mmm&#> as) £4. 2 1 g#fc. 

i^tlfelliilM (15) 2. 6 7g£N, N-y^?MiVA75 

H6. 0 0 gizMmmmistzmwt%* *i 5 0 g^ciTt, #faibfc*g 

Hfc^BU, «c#*J:tmBEtti!ft&ffVi, ft'&fcj (15) (£*T, PMOT 
t^s. ) £2. oog mm6s. 2% [2 — TVv-T^-bX^V^^ 

^Ul/-hSf] , ¥*£#^*9 8 0 0) #fco 

IR(KBr) cm' 1 : 3 3 8 4, 2 9 7 6, 2 9 4 5, 1 7 2 4, 1 
5 3 3, 1 4 6 6, 1 3 8 9, 1 3 6 3, 1 2 6 1, 1 2 4 0, 1 1 7 6, 
1151, 1031 

n^ntcVc^m (15) ©esr^*— h&gm^T. 

###| 6 2, 2-b'X (^>-if>X;i/^^JU^'>^^) -1. 3- 

tilOOml0K»> 2 7g (16. 

7mmol) , t!U> ? >'32. 6g$ttM, ^t^B^TF, M2~4 
■C^TM^b^e., ^b^>if>X;i/7}N-;H 7. 7 g (10 Ommo 
1) §0. 7B#P^HtT?ltTbfeo iTHTt, lS'CgTTOU 4B# 
mfcJfc&ftfe^tco SU©^*3 0 0ml (DMJfcgglC 1 1 . 3M*%*»7]c 

MlO~2 3TCl:tIj$L^^, M^ITlfe. 
^, TKJl^iflb, $Pi»ff£T-feh> : ^^;-M^l4 8g (3 : 

^£fr^, 2, 2-tfX (^O-fe^X^^^^^^V) -1, 3- 
^D/^yt-^ >?^>i£>7Jl/7}^— h£9. 0 8g (W7 8. 0 

mmm i K&m (12) <p%m 

th'J^A7. 2 g (6 011% : 1 8 Ommo 1) &£r£N, 
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?J^M75H9 4. 7g$ttM> ^mmm^T^ ^18~2 4°C 

4-tHn^y-2, 2, 6, 6— rb^pWI/fcf^ 
ij^ > _ 1 _^~>;H o. 3g (6 Ommo 1 ) 33J;^N, N-v^^ 1 
;i/7]N;i/ATa F 3 9 . 5 g<DB&mm& 1 BtK^ttT^Tbfeo ^T^T 

6 2 , (^>if>x;i/*n;w^-^v'^^) -1, 

3-^DA>^t-;V ^>i£>7Jl/^— h 3. 48g (5mmo 1 
) tN, N-^fMWSH35. 0g©l«50. 5P#F» 

mht, 3^£2§»i&@u ummt^m (12) $4. 92g# 

fco ffittM-ertl (1 2) 3. 0 0 g&7fc3 0 g lCT$c#£iiD Mbfco 

<hT\ it&m (12) 0. 3 3g OR* 14. 3% [2, 2-tfX (^> 
^>7.)V^)V^iy^)V) -1, 3-yPA>^-;V >^>i£> 

I R (KB r) cm" 1 : 2 9 7 2, 2937, 2870, 1672, 1 
4 6 3, 1 3 7 5, 1 3 6 2, 1 2 4 4, 1 1 7 6, 1 0 9 1 
flSnfc^tl (12) COESR^^-h^l2I3^-ro 

8 tt&m (io) (pmm 

^12 0 0ml (DRffc^Z, Chimassorb 2020FDL GSiB£, * 
^Uf^- • ^a^;VX*hia, ^12 6 0 0~3 4 0 0) 1 0. Og 
(i^SPfODtWJv^l^ : 3 5mmo 1) , fh7kFn77>40. 

o g*5J;^T-fehr.hu;P2 o. og M^T5 0'cc#iaufe o 

3 5 % MMfcym 10. Og ( 1 0 3 mm o 1 ) £ 1 PfP^ttT^ 
TU 5 0-5 5t:T10lfW$tfe. 3 5 %i§M^7.Kift 1 

0. Og (10 3mmol) ^1B#W^^T^TU, lOirW^^fco 
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Tz. 0 ft6tlfc*fffi**7t h U^T^b, IfciltbT Chimassorb 
2020FDL 2 , 2, 6, 6 h 4 - fcWJ 

»W^7^;^iAbfc2 ( 2, 6, 6 --T-h^^Wl'tf^U 
i?>- 1 -:fr*^;MBS3IW*\ -T^fc-fe, (10) t*5^Tp = 2~ 

A<D\\&m (£(T, 2 0 2 0NOtl^o ) 9. lg OK* 8 6. 1 % 
p = 3) nzntzik&m (10) £^K:£D#*lTbfc£:;i;5, 

^i/7^JWb^8 2. 5%T&ofc<, 

I R (KB r) cm" 1 : 2 9 7 0, 2933, 2860, 1535, 1 
4 7 3, 1 4 2 3, 1 3 6 2, 1 3 1 3, 1 2 4 0, 1 1 7 8, 1 1 1 3, 
1 0 8 8, 8 1 0 

isnfeft^i do) ©ESRft- b&m4\z7jk't 0 
mmmi 

&m i o o m i (DRfomz, 3 -eu> ? >^^y-;i/5. 00g (0. 

04 5 8^) , #filTt#fcPIPO 0. 144g (2, 2, 6, 

6-5 x h^^^t!^u> ? >- 1 -^->;i/-4— r;vs : o. 0004 

5 8tJW , h;|/X>10. 0 g^<trK5fia%^m7K^^-h'J^A7X^ 
$?5. Og (^7K*7" h U : 0 . 0 0 3 0t;!/) £tfc&#*, SI^T, 
Mft&l 5-2 0 WZfttteifi 11. 9li%^MMthU^A 
7kjgi£2 8. 7g (^cMSmm^bU^A : 0. 0 4 5 8^) £^-f^ 
□ > U > 5?3j? > 7 J: 0 4 0#1W ttTMT b £>J&Jto$ $6t0 

3, fcffclZ&Q 3 -tfU^>#JWX;i^h K#iK*9 0. 1% (3-tfU 

;u5£if0 T^bfc. s/tS'j^t/^bT, -n^>^3 

. 4% (3-tfU> ? >^^y-^S2p) T^fiS&bfc. 
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mmm 1 k&wtp i p o^^.t, 0mm s x*mc 2 0 2 0 no 0 

. I36g (2, 2, 6, 6-^h^^JV^V^>-l-^r^JV- 
4 — OVm: 0. 000458 £ffl^c^^««"!] 1 tmU\Zff 

ofeo tt&Z&X)S-\ZVV>%)Vn)W\iYifiWMZ 7. 7 

% (3-tfu jimm -v&nisit. ^rcwi^mtvx. n 

H^1^43^TP I POmt, ##0>J5T#fcPMOT 0. 1 

sog (2, 2, 6, 6-xh^^^;vtr^u^>-i-^>';v-4- 

0. 0 004 5 8^0 :fe«J;t£ WVX>10. Ogll^T. 

1, 2-^DDI^>10. 0 S&M^lt&Jto'&Q&Wl tRIfllfcffo 
fc 0 D 3 - tf U > ? >^JW\*;V5 ? t: WW 8 5 . 3 % 

^>Bia*5. 3% (3-tfu^>^^y-;v»2p) f^bfeo 
m«j i fc&v^T, h;vx> io. o g &mmi£T* ^-n^«^at« 

D 3 - H U ^>*JWtJPf t F» 6 6 . 3% ( 3 - tf 

vz?>*& ;-)vmm -c&tizisito ^itm^a^itvx, 
mmm 5 

$11 0 OralOKMC, 6-^^;i/-2-tf»J^>^^7-;W3. 
0 0 g (0. 0 2 4 4^;W , #t^!l«P IPO 0. 0 7 6 g ( 

2, 2, 6, 6 -T-h^P<^;l/tf^U> ? >- 1 --t^)V-4-^ : 
0. 0 0 0244^) , h;VX>6. 0 g^5SS%^7jcm^-hU 
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tfA7K»i£3. 0g («K**^hU^A: 0. 0018^) 
»^T, 5-2 Ot:^S^e>, 13. 4ft*X^M**^- 

hU^A7K»«13. 5g (*iI*tthU^:0. 0 2 44^) 

&^-r ^ n ~> u > y «fc o 4 mmfr nxmr v zfcmis -&it&* 

9 4. 9% (6-^^;p-2-tfU^>^^/-;i/*2P) T^bfeo £ 

fcfflfeWKtbT, 6-^^;i/tf^u>m^3. 1% (6-^^;i/-2- 

^J609 5te:fcV>TP I POII^AT, ###!]8T#fc2 0 2 0NO 0 
. 0 7 2 g (2, 2, 6, 6-^h^^^;i/tf^U> ? >-l-^^- 
4— f;«: 0. 00 0 244^) fcJBV>fcEW«3S»M 5 ^l^^iCff 

©9 3. 0% (6-^^-;i/-2-tfu^>^^y-;^^) t^u^. 

§iioomi©rat, 3-Wi>^^;- ;V5. 00g (0 

. 0 4 3 8 ^E;V) , ###>J 1 PIPO 0. 138g (2, 2, 6 

, 6-xh^^^;Hf^U> ? >- 1 — (Jim:0. 00 0 
4 3 8^1/) , h;i/I>10. 0 g*3«fc^5a*%^7Km^bU^A7K 
?g?£5. Og (KBfek^hU^A: 0. 0 0 3 0^) £{±&<$-> 

t* 5~2 orid^s^e>, 13. 4mm%^mumm±h ] j 

#A*}§?£24. 4g (^M^M^ h U : 0 . 0 4 3 8^1/) 
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-f * n z/ «J > v# >7° «t D 4 l&IHljft frTSIT Ufcrt* £> SJS$i±^> $ £> 

Jf «h7KS \z#m b , # H £^-n^n$N$ # n b ^ 7 >r - Krt##r b 
tZLZ, fcmiZ&r) 3 -^7x>*JP/^rk F^W8 7. 5% (3 

t7x>*M>i^o. i (3-^y^>^^y-;i/«2p) 

/to 

ilMli^^TPIPOWUT, 2, 2, 6, 6-^h^P<^;Vtf 
^U> ? >- 1 -^^l/O. 0 7 2 g (0. 0 0 0 4 5 8^0 Sffll^Jfe: 

JW\^ftF»6 1. 2% (3-tfU^>^^/—;V**P) 

fee Sfcffl^«li:UT, rnf>1^9. 2% (3-tTU^>^/- 

H»!I5 fc&l^TP I POfc^t, 2, 2, 6, 6-T-b^^;Vtf 
^U5?>- 1 -^->;V0. 0 3 8 g (0. 00 0 244^1/) SfflVife 
§»M 5 tH«fctf ofeo ^©^Hl, RjfcfcJ; D 6 2 
-lfUi?>*MJpTt H**JR*8 0. 8% (6 2-tf»J^> 

it^J 3 

^3&0O7 fc*^TP I POfclf^T, 2, 2, 6, 6-rh7^^Hf 
^U>>>- 1 -sT^i^K). 0 7 2g (0. 0 0 0 4 5 8^) &ffltr>fc 

MA'J|/fkF«5 2. 3% (3 -tt7x.>*& S — ;1/S2P) T£ 
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J&Lfz. S-fcBJ£j&fc£bT, 3-^t7x>*M>^2. 3% (3 
9 

tilOOmlOMt ^>> ? ;l/T;U3— ;i/8 6 5mg (8mmo 
1) , &&M3'Vft1t4\:&® (14) 25 mg (2, 2, 6, 
^5 t ;Hf^U^>- 1 -^->;i/-4--f;i/S : 0. 0 8mmol) , 0 
• 5»€©JHfb*U^A***l. 6cc, I^fl^>2 0ccffi 
^ JK#T, ifi&&0~2 , Cfc:fil&fc:j&*e>, 2. 0SM%^vM^m^h 
U*>A7K»*7 4. 4 8g (2 0mmol) (5«*Xift»**^-h U 
A?K^fCTpH8. 6tCWlSg) $0. 5 ^IWj&HtTWTU&^SSJfES 

tks l > #a £^n^n*&#^ DTh^7^- k:t#*t u £ <h t 

5, fi*fc«kQ^>X7^ft H**iR*8 2. 5% (^>^;K7;v=i— ;p 
###1J 1 0 

9 fcfc^T, fb£^ (14) 7 (12) 1 

5mg (2, 2, 6, 6--xb^^^;i/tr^U> ? >- 1 -tti/Jl- 4- 
<;i/*:0. 0 8mmol) t 2. 0 h U >7A7K^ 

24g (lOmmol) fcft;lfc^fct##0!l 9 i^fcff o 
fee KJ&fc<kO^>;C:r;Hrfc F**JR*7 8. 8% (^ 

###!J 1 1 

#%#|9£&^T, (14) £4-*h^>-2, 2, 6, 6- 

fh^^^^'J^-l-^^HSmg (0. 0 8mmol) 
2. 0M*&Mtt*«^FUC^Mc*«7 4. 4 8 g (2 0mmol) 
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£37. 24g (lOmmol) 9 tmMlZft -dTc 0 

*$£WlZ&n\t, 2, 2, 6, e-^h^^^tf^U^V- 1 -a-* 
*s)l-4—l)im%fr^tZ2m&>±.mTZ>2, 2, 6, 6- J-Y'y^J- 
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1. liI©KiHf t^t^t HD^r->^f JVS^^< t% 

mi&"?z>\zmrcQ, 2, 2, 6, 6-^h^^^tf^u^>-i-^- 

^i/;v-4--r;i/*&^4 i ^2iH^±WT^>2, 2, 6, 

(R^]-Q— CH 2 0H (1) 

Qttb!U^>ai, fcfU^>3t HU5y>i, lf75»»X 

If U 5S»SR, If 9^>IRXtt5 t ^7x>ai©lft*JR^»c*S'&^*«lft 

TtH^ -HR^C (2) : 

(R4j-Q — CHO (2) 

^*teWr*«*SMfr&**** (3) : 



WO 03/080575 



PCT/JP03/03568 



38 



N 




(3) 



D , 1t*^T;i/^fcF^ — (4) : 



STJVTkF^ — jRs£ (4) }:^^TR 2 ^7JWI/ST*otk^ 

fcWt-***Slt*&&tta«. -J&5£ (5) : 

(R-bm/T— T\/CH,0H 



CH 2 OH*«ktKR 3 ttft7i>l0^il^^t^f i 
**ai^7';i'5*t — (6) : 




N 



(4) 




S 



(5) 
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(6) 



l^J^rkH^ — flS^ (6) l:fe^TR 3 ^7;^MT*oTm 
5 9WB*©Wfc&i*. 
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